ABSTRACT
INTRODUCTION
Acetylcholinesterase (AchE) is an enzyme, which work on the acetylcholine hydrolysis to produce the acetic acid and choline. The reaction was written on scheme 1.
AchE has two kinds of active sites, that were anionic and estheratic sites. The anionic site (carboxylic acid from the glutamic or aspartate) has two negative charges and bonded to the nitrogen from the acetylcholine. The estheratic site was involved on the substrate hydrolysis and have the base (imidazole from the histidine) and acid groups (aromatic hydroxyl from the tyrosine). The imidazolin group was formed to activate the serine hydroxyl, and then the partial negative charge of the serine oxygen will be increasing the nucleofilic attack to the carboxyl group of acetylcholine. Fallah [1] reported that the acetylation of AchE would make this enzyme unstable and easy to hydrolysis. In the presence of the carbamat, decarbamilation step due around of 40 minutes (carbamate is the reversible inhibitor for the AchE). 
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The schematic diagram of enzyme carbamilation can be describe on scheme 2 [2] . Where: E = active enzyme, EI= reversible enzyme complex, E * = carbamilated enzyme (inactive)
The formation of EI complex was depending on the affinity of the inhibitor to the enzyme and dissociation constant.
The rate of irreversible inhibition was determined by phosporilation constant, k 4 . If the enzyme was reversible activated to E * by the inhibitor (k 5 =0), the formation rate of EI can be describe as follow:
The AchE extract was obtained from honeybee head, 100 heads on the 5 mL phosphate buffer 0.01M. The schematic diagram of enzyme extraction and substrate hydrolysis rate measurement were as follow. (2) and
In this research the AchE enzyme was extracted from the local honeybee head (Local strain from Wamena RegionPapua Prov.), according to [3] , that the AchE from the bee head has the lowest impurities than the others AchE sources. The objectives of this research are to observe the kinetics of AchE inhibition on MIA hydrolysis and to develop the techniques of enzyme kinetic experiment. 
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RESULT AND DISCUSSION
1) MIA hydrolysis without the inhibitors
The result of MIA hydrolysis without the organophosphate and carbamat inhibitors was given in Table 1 . The V max and K m were obtained from plot of reaction rate vs. substrate concentration as given in figure 1 .
Based on the powerfit program (order one) calculation, it was obtained that the value of V max was 5.16 and Km was 3.49, so the value of (1/V max ) and (-1/K m ) were 1.94 and -0.29 respectively. The value of K m that obtained from this graphic was not represent the true value of K m . Palmer (1985) , reported that the value of K m that obtained from the graphic was quite different with the value of K m that obtained from the reaction rate determination. Figure 1 , showed that the activities of AchE still in increased by substrate concentration increasing. The temperature increasing during enzyme extraction and crude enzyme centrifugation was caused the enzyme activity decreased. So that, in this research the activity of AchE was not optimal on MIA hydrolysis. The statistical test of V max showed that the value of V max was obtained from this experiment was not different with the value of V max was obtained from the experiment of MIA hydrolysis without the inhibitors, but the value of K m was changed. It was showed that the increasing of inhibitors concentration was increased the value of K m . The value of K m that obtained from the experiment with 2 minutes incubation was higher than the value of K m that obtained from the experiment with no incubation. This phenomenon can be explain that during the incubation the bonding between the enzyme and the inhibitor was established, so its need of more time for breaking the bonding. This condition was caused the decreased of substrate rate hydrolysis, and the rate determining steps were the concentration and affinity of substrate to the AchE.
Plot of reaction rate vs. substrate concentration in the presence of inhibitor is shown in Figure 2 . In order to know the type of enzyme inhibition, it is importance to observe the plot of (1/rate) vs. (1/substrate concentration); the plot was given in figure  3 . Figured 3 showed that the type of enzyme inhibition was competitive inhibition, it was proved by unchanged value of Vmax (the line was crossed at one point).
3) MIA hydrolysis over carbamat inhibitor
MIPC and baycarb were used as carbamat inhibitors in this research, which the concentration were 0.0042 and 0.0030 mg/mL respectively. The results of MIA hydrolysis over organophosphate inhibitors was given in table 3. This experiment was divided into two conditions: no incubation of enzyme-substrate and 2 minutes incubation of enzyme-substrate. Figure 4 showed that the carbamat inhibitor has lower influence on the rate hydrolysis of MIA than the organophospate. It was proved by the rate of MIA hydrolysis of each condition was almost in the same value. This condition showed that the organophosphate has bigger affinity to the AchE than the carbamat. The value of V max was obtained in this experiment was unchanged, the inhibitor just influence the value of K m . The changed value of K m will observe by plot of (1/rate) vs. (1/substrate concentration). Figure 5 showed that the type of enzyme inhibition by carbamat was competitive inhibition, it was proved by the unchanged value of V max and variable value of K m . 
